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Many patients with hypertrophy eaedlomyopathy experience
pnstprandlal exacerbation of their symptoms, The vasodilation
associated with eating may be deleterious in hypenrophic cardio .
myopathy, especially during exercise. To examine the broody.
namic effects or a meal in hypertrophic cardiomyopathy,
11 patients were studied with invasive hemodynamic monitoring
during exercise testing in the fasting state and 45 min after a
740 kcal (3,100 J) meal. The meal induced a decrease in systemic
vascular resistance index at rest (mean ± SD, -17 ± 14%),
moreases In mean right atrial (31 ± 21%), mean pulmonary
artery (14 2 14%) and mean pulmonary capillary wedge (17 ±
14%) pressures and an increase in cardiac index (18 ± 10%) due
to
an Increased heart rate without any significant change in stroke
volume.
During postpeandial exercise, heart rate, rate-pressure prod
.
The net elects of a meal on cardiovascular function are
similar to those of an arterial vasodilator drug in that
systemic vascular resistance decreases and a secondary
increase in cardiac output occurs (I-3)
. Although the vaso-
dilator stress of eating may be well tolerated by patients with
dilated cardiomyopathy (3,4), we suspected that this might
not he the case in patients with hypertrophic cardiomyopa-
thy, in whom arterial vasodilation has lurg been considered
potentially deleterious. If adverse hemodynamic changes
were to occur as a result of eating in patients with hyper-
trophie cardiomyopathy, these changes would be even more
important during exercise when an additional vasodilator
stress might be toast well tolerated .
These concerns are important because the situations that
predispose to exertiunal syncope and sudden death in byper-
trophic cardiomyopathy are not understood and there is
increasing evidence that a primary hemodynamic deteriora-
tion may lead to such events (5) . Our hypothesis that toed
may have an adverse hemodynamic effect in patients with
hypenrophic cardiomyopathy was strengthened by the oh-
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uct, cardiac index and cardiac filling pressures were higher than
during fasting exercise and one patient had a decrease in exercise
blood pressure compared with the fasting test, Five patients with
postprandlal exacerbation or symptoms in everyday life had a
lesser increase to systemic arterial pressure and stroke volume
during broth exercise tests and a smaller increase in cardiac index
after the meat than did the six patients without postprandial
symptom exacerbation, suggesting more severe cardiac disease .
It is concluded that patients with hypenrophic cardiomyopa •
thy have an abnormal hemdynamic response to food, in which
stoke volume fails to iasrease and pulmonary capillary wedge
and pulmonary artery pressures increase . These adverse changes
persist during postprandel esereae and may predispose to exer .
tional collapse in certain patients,
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nervation that approximately 33% of patients with this con-
dition experience postprandial exacerbation of symptoms.
including angina, dyspnea, palpitation and, in some, presyn-
cope and syncope (unpublished data) . Therefore, the aim of
this study was to examine the effects of a meal on hemody-
namic function at rest and during exercise inpatients with
hypettrephic cardiomyopathy.
Methods
Study patients . The primary inclusion criterion for this
audy was the presence of exercise-limiting symptoms in
patients with hypenrophic cardiomyopathy . The diagnosis
of hypertrophic cardiomyopathy was based collie presence
of typical clinical and electrocardiographic (ECG) findings in
association with a
hypertrophied
nondilated left ventricle on
two-dimensional echocardiography in the absence of hyper-
tension. valvulnr disease or any other systemic cause of
hypertrophy . Exclusion criteria were I) age <I8 or >70
years
. 21 overt heart failure, 3) a permanent pacemaker or
uncontrolled arrhythmia, 4) a history of myectomy or other
cardiac surgery. 5) a history of coronary artery disease or
myocardial infarction, and 61 other major organ disease . Of
25 suitable patients, I I were willing to participate and were
enrolled in the study
. Enrolled patients were questioned as
to whether they experienced postprandial exacerbation of
0735-1067rvn13s0
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table I .
Clinical and Lchocardiographic Features of the II Patients Studied According to the Presence to = 51 or Absence in _ 6) of
Paapranaial symptom Eaaccrhaliun
oir,ieal
Ira lam, Echa:lwppler Measure
AF = nasal hbrillalian ; ASH = asymmetric septa) hypertrophy
: Cunc = concentric hypenroplly : DOE = dvspnea nn ewrian: ECC - clectracardingraphic :
Echo
-
echocardiographk . F - fcoiale : IVS = :nlen nnl iaolar septum; LVH = !eh vgnlrituWr hypenror'hy
: LYOT =left ventricular window tNCI: M = male :
NY"A = NOv York Heart A .naavliun : Plp = p.Jpilalion :
PPS = poslp.andial eeacerbalior or sympmme : Pa - patient' PW = posterior wall: SR = sinus
rhythm,
symptoms during routine daily activity ; five did experience
such exacerbation and six did not .
The rllniral and echnrardiograpiar features of the It
purients studied are shown in Table 1. Five patients (Cases
I, 3, 4, 7 and II) had a significant left ventricular culfov;
tract gradient at rest (>30 mm Hg) as determined by Doppler
echocardiography. Patient l0 had predominantly distal hy-
pertrophy with a hiv" pressure gradient between an apical
cavity and the mai' left ventricular chamber . Patient 6, with
concentric left ventricular hypertrophy, was a nurmutensive
57 year old white woman who presented with syncope and
fatigue and demonstrated left ventricular hypenrophy and
gross ST-T changes on the ECG, vigorous systolic function,
an elevated left ventricular end-diastolic pressure and nor-
mal coronary arteries at cardiac catheterization . A diagnosis
of hypertrophic cardiomyopathy was made on this basis
.
Two patients were receiving amiodarone at the time of study
and one patient continued taking digoxin for control of
symptomatic atria] fibrillation. All other medications were
stopped at least 48 It before study .
Study protocol . Because the local Ethics Committee ad-
vised that it was inappropriate to undertake a prolonged
invasive study for the purpose of measuring postprandial
hemodynamics alone . this study was combined with a sec-
ond protocol that examined exercise performance after
change in preload (6
) . The study was approved by the Ethics
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Committee of the Royal Postgraduate Medical School and
Hammersmith and Queen Charlotte's Special Health Au-
thority in November 1988 . All patients gave written in-
formed consent .
At 9 AM on day I
. Swan-Ganz catheterization and radial
artery rannulation were performed . The patients were then
randomized to exercise after administration of either intra-
venous saline solution 110 ml/kg body weight) or intravenous
furosemide (20 mg) on consecutive mornings according to
the protocol of the pocketed and exereis_ study (6).
After
these tests, the patients continued to fast and in the after-
noons of days I and 2 (>_4 h later) were randomized to
undergo exercise testing either in the fasting state or 45 min
after a standardized meal, In the fasting lest . measurements
at rest were made with the patient in the supine and upright
(seated on the ergometer) positions before exercise . In the
test assessing the effects of a meal, measurements at rest
were made with the patient in the supine position before the
meal. Patients ate at their own pace in a semirecumbent
position . They were returned to the supine position for
measurements at 15 and 30 min after they had finished
eating
. After the 30 min measurements, patients were trans-
ferred to the ergometer, upright rest measurements were
made and exercise was begun at 45 min postprandially .
Hemodynamic measurements were made at I min intervals
during both exercise tests .
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Hemodyuamlc measurements . In all patients, a 7F bal-
loon-tipped thermodilution $wan
•Oanz catheter (American
Edwards Laboratories) was introduced under local anesthe-
sia by way of the right internal jugular vein and
positioned
with use of fluoroscopic guidance . The average radiation
"effective dose equivalent" per patient c : as calculated to be
150 pSv . In nine patients, the left radial artery was cannu-
lated with a 20 gauge plastic cannula (Viggo. Venflon 21. in
two patients, arterial cannulalion was unsuccessful and the
systemic blood pressure was obtained by sphygmomanonr
eter. After instromerltation, patients were taken to the
exercise laboratory and allowed at least I h for recovery,
Pressures were measured with the P23 XL Spectramed
transducer from a reference point 5 cm below the sternal
angle in the supine position and from the fourth intercostal
space at the sternal border in the upright position
. Intravas-
cular pressures were recorded with a Mingograf 7 Siemens
polygraph recorder at a paper speed of 25 mints . Pressures
were measured over at least Iwo respiratory cycle=and mean
pressures were derived. Cardiac output was determined by
thetherrrodilation technique with a cardiac output cumpucr'r
(Hemopro I, Spectramed). At rest
. the mean of three cardiac
output readings (three injectates) was determined, During
exercise, a single cardiac outwit reading tore injectate) was
performed every minute . Direct measurements were made of
heart rate, right atria(, pulmonary artery, pulmonary capil-
lary wedge and systemiclarterial pressures and
cardiac
output. Cardiac index, stroke volume index, systemic vas
.
cular resistance index and rate-pressure product were de-
rived .
Exercise protocol. Sympinm-limited exercise tests were
performed on an electrically braked bicycle ergometee
(Bosch ERG 551) in the upright position using 3 min incre-
mental stages. On the day before study, patients were
familiarized with the exercise test and ,vdividual work load
protocols were determined such that cash patient could
exercise for ae6 min without exhaustion . The mean starring
work load was 46 ± 32 W and the mean 3 min increment was
23 ± I I W . To facilitate a valid comparison . peak exercise
was taken to be the highest 3 min stage completed le both
tests
. Pressure measurements given for peak exercise are the
values obtained during the 3rd into of this highest stage
.
Cardiac output measurements given for peak escreke arc
the mean of values obtained during the 2nd and 3rd can of
this stage .
Meal . Each patient me a cold meal, consisting of one
boiled egg (70 g), two bread rolls (120 g). margarine (20 gl,
roast chicken (40 g), cheese (40 gland orange juice (200 ml) .
This meal contains approximately 17% protein, 4t% fat and
42% carbohydrate and 740 kcal (3,100 J) . A similar meal has
been shown (7) to produce significant changes in heart rate
and blood pressure in normal subjects .
Statistical analysis. This was performed using the com-
puter Minitab data analysis software program. Measure-
ments during the first 6 min of exercise in each test were
compared using the area under the curve method
. Data were
GILLIGaN at AL .
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tested for normality of distribution using Shapiro and Fran .
era's W test, Normally distributed data were analyzed with
use of the two-railed Student's r test for pahed and unpaired
data as appropriate . Data that were not nomrally distributed
(only pulmonary artery pressure) were analyzed using the
Wilcoxon rank test . All group data are expressed as mean
values : SD and differences are shown with their 95%
confidence limits . Error bars on Figures I to 3 represent
I SEM . A p value < 0 .05 was considered statistically
significant .
Results
All studies were completed without complication . There
were no episodes of syncope or presyncepe . There were no
significant differences between the hemodynamic measure-
ments at supine rest before the fasting exercise test corn-
pared with those before the meal (Table 21, suggesting that
effects of the earlier fluid manipulations had resolved by the
time of this study .
Change in rest hemodynamies after the meal . Hemody-
namic changes 15 minn after the meal were similar to those at
30 lain . but usually were quantitatively less . For simplicity,
only change
.t 30 min are shown in Table 2 and Figure I .
Expressed as a percent of baseline values, the bemodynamic
changes at 30 min were an increase in rest heart rate (14 ^
13) . mean right atria) pressure (31 a 21%) . mean pulmo-
nary capillary wedge pressure (17 ± 14%), mean pulmonary
artery pressure (14 ± 1490) and cardiac index (18 ± 10%) and
a decrease in systemic vascular resistance index (17 ± 14%).
There were no significant changes in systolic or diastolic
arterial pressures or stroke volume index (Table 2)
. One
patient with a history of postprandial exacerbation of
symptoms (Case 2, Table I) felt warm and developed
bilateral wrist pain typical of his usual exertional and
postprandial angina 15 min after eating . His symptoms
resolved spontaneously over 5 min and he proceeded to
exercise. There were no significant differences in basal
hemodynamics among the five patients with postprandial
symptoms during daily activity and the six patients without
postprandial symptoms ; however, patients with postprandial
symptoms had a lesser increase in cardiac index at 30 min
after the meal (0.3 *- 0 .2 vs . 0.7
.
0
.2 literfarin per in' ; 95%
confidence interval of the difference 0.08
to 0,66, p = 0
.01)
(Fig . I) .
Fasting versus post randial exercise . As a result of hemo-
dynamic changes induced by the meal, rest heart rate,
tale-pressure product, cardiac filling pressures and cardiac
index were higher and systemic vascular resistance index
was lower at the start of postprandial exercise compared
with fasting (Table 31 . Exercise measurements were ana-
lyzed in two parts . First, values for the initial 6 min of
exercise. completed by all patients, were compared using
area under the curve analysis (Fig
. 2), . Second, peak exercise
values were compared (Table 31 . Cardiac index was higher
during the first 6 min of postprandial compared with fasting
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Table 2. Supine Her odYnnnic Slensurumech i9efore and 30 Min After a 3
.10011740 kcal) Meal in I I Patients
CI -
endue imkx . aonl m1= confidence inurials . Hit = hean ram: aPAP - men pulmoon5 army prexsure : mt'C
WP - mean pulmonary capillary wedge
pr-,RA = mean right
anlal pre-re ; mSAP = mean ssuolic anerW pressure : SW = struke volume index : SVRI - syoemic vascular resistance index .
exercise Wig . 2B) . This difference was due to a higher heart
rate during pastprandial exercise (Fig . 2A) because stroke
volume index was not significantly different between the two
tests. Systemic arterial pressure tended to be higher and
systemic vascular resistance index lower during postprandial
exercise, but the differences were not statistically significantly
(Fig. 2, C and DI . Exercise duration was not significantly
different between the two tests . Most hemodynamic variables
were similar at maximal exercise (Table 3), but mean right
atria[ and pulmonary capillary wedge pressures remained sig-
nificantly higher at the peak of postprandial exercise,
There were important individual variations in the re-
sponse to postprandial exercise. Five of the 11 patients failed
r 35
1 95
40
	 L--twJ. -
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Prr. man 30 mA
poet meaI
Pro misI 30 min
pant mat
D opts, hams
uo --
10
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Lp-d~4J
P -we. 20 inIi,
In increase mean arterial pressure by 0.10 mm Hg in the
fasting exercise test, but no patient had a decrease in blood
pressure (Fig. 3A) . During postprandial exercise, blood
pressure decreased to hypotensive levels in one patient
(Case 4 . Table I I compared with the fasting test (Fig. 3B)
.
This patient's cardiac output was similar in both tests . The
five patients with postprandial symptom exacerbation had a
lesser increase in mean systemic arterial pressure (8 ± 10 vs
.
27 ± 14 mm }Ig, 95% confidence interval of the difference 3
to 36. p = 0 .03) and stroke volume index (5 ± 4 vs . 17 ±
5 mhm', 95% confidence interval of the difference 6 to 19,
p = 0.002) during exercise (Fig . 3. A and C) than the six
patients without posipratdial symptoms .
IACC V.I . Is, No 2
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Figure 1
. Hemodynamic variables before and
30
min after a 740 kcal meal in six patients with
pdstprandial exacerbation of symptoms (PPS+ )
and five without postprandiol exacerbation
IPPS-I . A, Heart rate
. 0, Mean pulmonary
capillary wedge pressure . C, Cardiac index. D,
Stroke volume index .
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Table J. Upright Hemadynamic Neasuremenle Below and at Peek Exercise en the Falling and the Po5(prandial Slate
Fig- 2 . Hcmndynamic v
bees during fasting and poslpren-
dial exercise . A. Heart rate. B,
Cardiac index . C, Systemic vas-
cular resistance Index, t), Mean
systemic arterial pressure . p val-
ues are far the comparison he-
Iween the Ist 6 min of exercise in
each test.
Updghl a.u aerate Is%,"+e Esvrolae•
HR Ibean'mlnl
maAP Imrtl liar
HPP
.RA an
.H&i
.PAP f- H01
.PV-WP-1g
C3161erdminperm'-1
SY1 ImVeres, per m'r
9001
MY-
'Exercise values are those of the highest e9ulvatenl stage arhlesed i0 null lasts . RPP = brae rate-syslalic pressure produce: other abbreviations as in
Table 2 .
Left ventricular pressure gradient . Hemodynamic
changes in the six patients who had a rest intracavity
pressure gradient >30 mm Hg (Cases 1 . 3 . 4, 7 . 10 and 11 .
Table 1) were compared with the changes in the five patients
without a gradient (Table 4) . Patients without a left ventric-
ulargradient had a lower cardinc index and a higher systemic
vascular index at rest before the meal . suggesting that these
patients had more severe basal henmdynamic impairment .
There were no significant differences in the hemodynamic
C
response to food (Table 4) or exorcise (data not shown)
between these twli groans
.
Discussion
Pustprandial ttemodynamic changes at rest m hypertrnphic
cardiomyopathy . The generally accepted hypothesis of post-
prandial hemodynamic change in humans is that total periph-
eral vascular resistance decreases, largely because of mes-
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0
rest Peek
Foaling Fserdea
enteric vasodilation, a seconda,y increase in cardiac output
occurs and blood pressure is either unchanged or diastolic
pressure decreases slightly (1,7,8). These effects begin soon
after eating, peak at 30 to 60 min postprandially and persist
for some hours (1,7) . For this reason, we chose to exercise
our patients 45 min after eating . The increase in cardiac
output after a meal in normal subjects is largely due to
increased stroke volume and a proportionately lesser in-
crease in heart rate
(2) .
Invasive studies in patients with
congestive cardiac failure (3,4,9) and coronary artery disease
(IC) show that even in the presence of heart disease, the
cardiac output increase after a modest meal is entirely due to
the increase in stroke volume.
There
is no published infor.
motion concerning the effect of a meal on cardiac filling
pressures in normal subjects . but in studies (3.4,10) of
patients with cardiac disease, pulmonary capillary wedge
pressure was either unchanged or decreased postprandially .
The results of our study confirm that total peripheral
resistance decreases and cardiac output increases within
8
160- 'PPS- ePP4
a
P .O. I
=g, 140-
720'
60
R;21 4101
Poarprandlet Eorelw
D
90
iPPS. ire APPS
0-0.0'
Table 4 . Hemodynamic Changes in Six Patients With and Five Patients Without a Len Ventricular Pressure Gradient
+ = positive : - = negative: other abbreviations as in Table 2 .
Figure 3,
Mean systemic arterial pressure
and stroke volume index during fasting
and postpmndial exercise in five patients
with postprandial symptom exacerbation
(PPS+) and six patients without pcstpran-
dial exacerbation (PPS-i .
30 min of a meal . However, in our patients, the increase in
cardiac output postprandially was entirely due to an increase
in heart rate and there was no significant change in stroke
volume, Also, most patients showed an increase in right
atrial, pulmonary artery and pulmonary capillary wedge
pressures. These responses are in contrast to those de-
scribed (3,4,9) for patients with congestive cardiac failure
with similar or more severe basal hemodynamic impairment,
in whom food had cardiovascular effects similar to that of a
vasodilator drug. The data suggest that patients with hyper-
trophic cardiomyopathy respond abnormally to the hemody-
namic stress Urn meal . The pathophysiology of hypertrophic
canfiomyepathy may limit the ventricular response to post-
prandial circulatory changes : a small. noncompliant ventri-
cle may fail to dilate with increased preload and an already
supranormal ejection fraction may be unable to increase
despite reduced afterload . In addition, postprandial heme-
dynamic changes could actually impair ventricular function
by a number of mechanisms: decreased afterload and sym-
JACC Vol
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. No. 2
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Supine Rest nefnre Meal change at 30 Min After Meal
+ Gradient
-
Gradient
Mean Difference
(95% eanf in[) p Vatu6 + Gradient - Gradient
Mean Difference
(05% eonf inl) p Vale
HR (beatslnr n) 72 s I I 75 x 19 2 (-18-23) 0.78 7t4 13 x 12 7(-18-23) 0.27
mSAP (mm Hg) 96 ± 12 96 i 12 2 (-17-16) 0.93 1 ! 7 -1 '- 13 -4(-1112) 0.67
mPCWPI—Hg) 20210 16±4 -1(-16-71 U16 3 3 2 3_ 3 0.5 (-4-4) 0.91
CI
afters/min
per m') 2.9 x 0 .2 2.4 x 0.4 -0.5 (-1 .0--0 .1) 0.02 0.4 ± 0.3 0.6 ± 0 .3 0.2 (-0.2-0
.5)
0 .29
SVI Impm) 41 x 6 34
2
14 -7
(-21-7)
0.28 1! 2
1 1 4
-1(-5-4)
0 .8
SVRI (dynes s cm
-5 per m 2 ) 2.439 291
3 .055 2 258
647 (236-996) 0.005 -307 2 350
-684 2 454 -145(-925-1701 0 .15
(ACC Vol . Ix, No
2
Augua 1991 :429-16
pathetic stimulatiun could exacerbate or induce outflow tract
obstruction If I) ; reduced systolic loading of the ventricle
could exacerbate early diastolic dysfunction (12) and myo-
cordial ischemia could occur, either painfully as in Case 2 or
silently 1131 . The hemodynamic response to food did not
differ between patients with and without a left ventricular
pressure gradient in this study, but the groups were small
and the patients without outflow obstruction had more
severe basal hemodynamic impairment : therefore, the true
effect of a left ventricular gradient may not have been
detected . Further investigation is necessary to determine the
mechanisms responsible for the abnormal hemadynamic
response to food in patients with hypcnrophic cardiomyop-
athy .
Exercise in the poslprandial state . In this study, the
hemodynamic changes i^auced by fond clearly imposed an
additional cardiovascular burden at the start of postprandial
compared with fasting exercise . In the early stages of
poslprandial exercise, rate-pressure product . cardiac index
and filing pressures remained higher than during fasting
exercise . This is in keeping with findings during subma .ximal
exercise in normal subjects 114,15) and supports the asser-
tion that the increased blood flow to the gut continues doing
exercise (at least at low work loads), rather than being
reduced in favor of exercising skeletal muscle 115)
. There are
few data concerning maxima] exercise in the poslprandial
stale . In animals, the poslprandial increase in gut blood flow
continues at all levels of exercise (16) unless the animals
become extremely distressed orexciled (17) . In patients with
coronary artery disease, the same maximal rate-pressure
product was achtcved at an earlier stage of poslprandial
compared with fasting exercise (I9), suggesting that in-
creased mesenteric demands persisted to peak exercise . In
our 5ludy, at the peak of poslprandial exercise
. filling
pressures were significantly Iugher and there was a trend
toward ahigher rate-pressure product and cardiac index with
reduced peripheral vascular resistance and exercise time
compared with fasting exercise . The results suggest that
hemodynamic changes associated with food persist at least
to some extent throughout maximal exercise test . These
changes impose a significant additional stress during exer-
cise in patients with hypcrtrophic cardiomyopathy .
Hemodynamic Instability in hypertrephie cardiumyopathy .
There is increasing evidence (19 .20) that patients with hy-
penrophic cardiomyopathy may have an impaired ability to
maintain systemic arterial pressure under various stresses .
Approximately 331 of patients have an abnormal blood
pressure response to exercise associated with excessive
systemic vasodilation 120) . Given an abnormality of exercise
blood pressure control in some patients, it is possible that an
additional hemodynamic stress could precipitate a more
profound decrease in blood pressure, leading to symptoms
or provoking arrhythmia . We hypothesized that the hemo-
dynamic changes after a meal might be such a stress . The
results of our study show that a modest meal is indeed an
important hemodynamic stress in patients with hypertrophic
GILLIGAN ET AL .
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cardiumyopathy and is associated with hemadynamic dete-
rioration at rest as evidenced by an increase in pulmonary
artery and capillary wedge pressures
. These hemodynamic
changes persisted during postpraudial exercise and one
patient showed evidence of hemodynamic instability in that
systemic arterial pressure decreased. It is possible that other
patients might show hemodynamic instability under different
circumstances (for example, when sudden strenuous effort is
exerted after a large meal).
Pustprandial exacerbation of symptoms. Postprandial
exacerbation of angina in coronary artery disease is gener-
ally believed to reflect the additional myocardial oxygen
demand resulting from the hemodynamic changes we have
just described (18), However, the question of why only some
patients experience poslprandial angina has not been ad-
dressed . In this study, the subgroup of five patients with
hypertrophic cardiumyopathy who reported postprandiat
symptom exacerbation during daily activity were paradoxi-
cally found to have a lesser cardiac output increase after the
meal than the six patients without pnstprandial symptoms .
The five patients with poslprandial exacerbation of symp-
toms also had reduced blood pressure and stroke volume
responses to exercise and tended to have greater left ven-
tricular wall thickness (Table 11 . These findings suggest that
poslprandial exacerbation of symptoms in hypertrophic car-
diomyopathy is a marker of a reduced cardiac reserve and
more severe disease. However, further studies are needed to
confirm this hypothesis.
Study limitations. First, for ethical reasons our study,
like most invasive studies of postprandal hemodynam'os
(3 .4 .91 . was performed in culdunction with a second study
I6)
. Despite the rest periods between protocols and the
randomization procedure followed, it is not possible to
discount a persistent effect of the preceding fluid manipula-
tions on the results of the current study . However, the
demonstration of similar baseline measurements before both
tests (Table 2) and the consistency of hemodynamic changes
suggest that any carryover effects were small
. Second, a
modest-sized cold meal known to induce significant hemo-
dynamic changes in normal subjects (7) was used . The
composition and caloric value of a meal may play a part in
the hemodynamic changes that result from eating and a
different meal might have given different results. Finally,
comparisons between
patients
with and without pustprandial
symptom exacerbation are tentative because the numbers in
these subgroups are small .
Clinical implicallmas and conclusions, The findings of this
study indicate that the hemodynamic response to food is
abnormal in bypertrophic cardiomyopathy . Patients fail to
:neeease stroke volume and show an increase in pulmonary
capillary wedge pressure . The postprandial state may con-
tribute to excrtional syncope incertain patients . On the basis
of this study, it seems prudent to recommend that patients
with hypertrophic cardiomyopathy avoid strenuous effort in
the tst l or 2 h after a meal . For patients who experience
significant exacerbation of their symptoms after food . fur-
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Iher studies are needed to define the precise pathophysio-
logic mechanisms involved and to identify appropriate ther-
apy.
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